ABSTRACT / A strategy for management of giant sequoia groves is formulated using a conceptual framework for ecosystem management recently developed by Region Five of the USDA Forest Service. The framework includes physical, biological, and social dimensions. Environmental indicators and reference variability for key ecosystem elements are discussed in this paper. The selected ecosystem elements include: 1) attitudes, beliefs, and values; 2) economics and subsistence; 3) stream channel morphology; 4) sediment; 5) water; 6) fire; 7) organic debris; and 8) vegetation mosaic. Recommendations are made for the attributes of environmental indicators that characterize these elements. These elements and associated indicators will define and control management activities for the protection, preservation, and restoration of national forest giant sequoia ecosystems.
Since their discovery by settlers in 1852, giant sequoia trees (Sequoia gigantea [Lindl.] Decne.) 1 have fascinated people throughout the world (Figure 1 ). Early exploitation by commercial interests led to many laws and administrative decisions designed to protect the groves where these magnificent wonders of nature are found (Piirto and others 1997, Tweed 1994) .
In 1990, the Sequoia National Forest was party to a mediated settlement agreement which established goals for giant sequoia management: to protect, preserve, and restore the groves for the benefit of present and future generations (USDA Forest Service 1990). In 1992, President Bush issued a proclamation that indirectly validated these goals and made them national in scope. Of the approximately 75 naturally occurring giant sequoia groves (Figure 2 ), 43 are found on national forests; most of the remainder are found in national parks (Rundel 1972a , Willard 1995 , Rogers 1998 . Portions of nine groves are in private ownership. All of the naturally occurring giant sequoia groves are found on the west slope of the Sierra Nevada mountains in California.
Management Goals
Although the mediated settlement agreement (USDA Forest Service 1990) does not elaborate on the meaning of protect, preserve, and restore, the presidential proclamation (Bush 1992) does provide a context from which meanings useful for management purposes can be derived. In the proclamation President Bush declared: "Naturally occurring old-growth giant sequoia groves . . . are unique national treasures that are being managed for biodiversity, perpetuation of the species, public inspiration, and spiritual, aesthetic, recreational, ecological, and scientific values." Among other things, he proclaimed: "The designated giant sequoia groves shall be protected as natural areas with minimum development."
Scope and Context of this Paper
The goals of protect, preserve, and restore are not independent of each other. Restoring giant sequoia ecosystems to conditions that resulted from centuries of adaptation to their environment appears to be the best way to protect them in the present, and to assure their preservation (or more appropriately, perpetuation) in the future (Fullmer and others 1996) . This paper provides a scientific foundation upon which management decisions affecting these goals can be based. The foundation is developed in five steps:
1. Define the ecosystem management process as it applies to national forest giant sequoia groves 
